A geometric sequence is a sequence in which each term can be obtained from the 


previous one by multiplying by the same non-zero number. We call this number 
the common ratio r. 
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A sequence is geometric + “El =r forall n € Z*. 
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A geometric sequence can also be referred to as a geometric progression. 


A geometric sequence is a sequence in which each term can be obtained from the 
previous one by multiplying by the same non-zero number. We call this number 
the common ratio r. 
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A sequence is geometric < =r forall ne Zt. 


A geometric sequence can also be referred to as a geometric progression. 


For example: 
e 2,10, 50, 250, .... is a geometric sequence as each term can be obtained by multiplying the previous 
term by 5. 
ioi i 10 _ 50 _ 250 _ 
The common ratio is 5 since > = $35 = шу = 5 


2, —10, 50, —250, .... is a geometric sequence with common ratio —5. 


A geometric sequence is a sequence in which each term can be obtained from the 


previous one by multiplying by the same non-zero number. We call this number 
the common ratio r. 
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A sequence is geometric = =r forall ne Zt. 


A geometric sequence can also be referred to as a geometric progression. 


For example: 
e 2,10, 50, 250, .... is a geometric sequence as each term can be obtained by multiplying the previous 
term by 5. 
ioi i 10 _ 50 _ 250 _ 
The common ratio is 5 since = = 75 = =p = 5. 
e 2, —10, 50, —250, .... is a geometric sequence with common ratio —5. 


The name "geometric" is given because the middle term of any three consecutive terms is the geometric 
mean of the terms on either side. 


b " 
If the terms are a, b, c then -= [common ratio) 
a 


THE GENERAL TERM FORMULA 
Suppose the first term of a geometric sequence is u; and the common ratio is r. 
Then шә = шт, ug-—ujr?, ш = ujr?, and so on. 


Hence un = ur"! 


term number The power of r is one less than the term number. 


For a geometric sequence with first term u, and common ratio r, 
the general term or nth term is un = илт". 


Example 7 *) Self Tutor 


1 
poires 


Show that the sequence is geometric. Find the general term un. 


Consider the sequence 8, 4, 2, 1 


Hence find the 12th term as a fraction. 
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i 
p ird 


Show that the sequence is geometric. Find the general term ил. 


Consider the sequence 8, 4, 2, 1 


Hence find the 12th term as a fraction. 


ли аш 
S ong m 
the sequence is geometric with uj =8 and r= i 
[ees ipee u2=8x Ga 
Un = ao or Un = 


. so consecutive terms have the common ratio i. 


1 For each of these geometric sequences: 


a 
d 
2 a 
b 
3 a 
b 
4 a 
b 
5 a 
b 


i State шу and r. 
iil Find the 9th term of the sequence. 
З, 6, 12, 24, .... b 2, 10, 50, ... 
1, 8, 9, 2055 e 12, 18, 27, .... f 
Show that the sequence 5, 10, 20, 40, .... is geometric. 
Find u,, and hence find the 15th term. 
Show that the sequence 12, —6, 3, 8, .. ls geometric. 
Find ил, and hence write the 13th term as a rational number. 
Show that the sequence 8, —6, 4.5, —3.375, .... is geometric. 
Hence find the 10th term as a decimal. 
Show that the sequence 8, 4y2, 4, 2/2, .. iS geometric. 


Sia 


in 
2 


Hence show that the general term of the sequence is un = 2 


ii Find the formula for the general term un. 


€ 512, 256, 128, .... 
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k —1, 2k, and 21— К are consecutive terms of a geometric sequence. Find k. 


5 т 2k 21— kh 
Since the terms are geometric, TT E 5E 
+ Ak? = (21 — k)(k — 1) 
. 4? = 216 21 k? +k 
. Bk? 22k -21— 0 
(5k — 7)(k — 3)— 0 


{equating the common ratio r} 


Check If k=4 thetermsare: 2, 1,398. v (r=7) 
If k=3 thetermsare: 2, 6, 18. v {r=3} 


6 Find k given that the following are consecutive terms of a geometric sequence: 


a К, ЗЕ, 54 b 1000, 4k, k € Т, К, 28 
d 18,6, 2 e 12,5 f k, 20, 256 
a3 k, 3k, 20—k h k, k +8, 9k 


7 The first three terms of a geometric sequence are k — 1, 6, and 3k. 
à Find the possible values of k. 


b For each value of Е, find the next term in the sequence. 


Example 9 | [42 Self Tuto 


Example 9 


$) Self Tuto: 


A geometric sequence has ug = —6 and us = 162. Find its general term. 
uz = Шт = —6 .... (1) 
and шу = шт“ = 162 ... (2) 
5 z 
uir” _ 162 2) = 
Now E (0) + 00) 
т®=—27 
GRE 
Using (1), ui(—3) = —6 
A 
Thus un —2x(-3) 


8 Find the general term u, of the geometric sequence which has: 
а u¿=24 and uz = 192 b us=8 and ug = 
€ u; —24 and us = 384 d из =5 and u;— 
9 A geometric sequence has из = 80 and ug = 270. 


a Find the first term and common ratio of the sequence. 
b Find the 10th term of the sequence. 


elm 
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Find the first term of the sequence 6, 6V2, 12, 12/2, .... which exceeds 1400. 


The sequence is geometric with wu; —6 апі r= v2 
Un = 6 x (Va)r=! 
We need to find n such that un > 1400. 


Using a graphics calculator with Y; = 6 x (V2)^(X — 1), 
we view a table of values: 


15 768 
18 1088.1 
А 17 
18 2172,2 
EN [EET 
IL CULA] [TUE DELETE] ROW 
INSTRUCTIONS LOOEBPEED | 


The first term to exceed 1400 is иу = 1536. 


Find the first term of the sequence 6, 6/2, 12, 12/2, .... which exceeds 1400. 


The sequence is geometric with u, = 6 and г = v2 


nous —6x(V2)-7! 


We need to find n such that и„ > 1400. 


Press EOI doc Y |+ page), then select 2 
Add Graphs to open the Graphs application. 
Enter the formula for un into f1(x) as shown 
alongside, and press enter. 


Press 
term that exceeds 1400. 


The first term to exceed 1400 is u17 = 1536. 


E T | to view a table of values for 


fi()-e (Jay 


Add note 


Toggle notes 


10 a Find the first term of the sequence 2, 6, 18, 54, .... which exceeds 10 000. 
b Find the first term of the sequence 4, 4/2, 12, 12/3, .... which exceeds 4800. 
с Find the first term of the sequence 12, 6, 3, 1.5, ... which is less than 0.0001. 


Find the first term of the sequence 5, 22, 45, — 


which is less than —100. 


11 What is the maximum number of distinct prime numbers that can occur in a geometric sequence? 
Give an example of such a sequence. 


12 A geometric sequence with common ratio r and an arithmetic sequence with common difference d 
have the same first two terms. The third terms of the geometric and arithmetic sequences are in the 
ratio 2: 1. 

a Find the possible values of r. 
b For each value of r, find the ratio of the fourth terms of the sequences. 


їш=3, т=2 fi u,—3x2"-! iii ug = 768 
lu=2r=5 dun =2x5%1 

iii uo = 781250 

i ш = 512, г= 2 Й un = 512 х 21-" 

ii ug = 2 

іш =1, r-3 й u,—3^-! ій ug = 6561 
іш = 12, r=3 ii un = 12 x ($)^71 

39 _ 19683 
ili ug = = =- = 
wg 

bu-—437--2 И uw-—34(-277! 

iii ug = 16 

u=5 r=2 b un = 5 х 27-!, us = 81920 
91-12 r--À 
Un —12x (—4)" 2, шз = туц ~ 0.002 93 

ш =8,т=-% b шо = —0.601 

ш=8 r--. Ы Нш: uQ-2 x (ahnt 


a k-6 k=l% ck=4l4 dk=+2 


k=336 fk=48 9hk=2 hk=-2or4 


7 ak-—-3or4 b For k = —3, next term is 27. 


For k — 4, next term is 24^ 

$ au,—-3x2"-! b un = 32 х (-13)^71 
с un = 3 x (4V2)2-1 d us = 10 x (4V2)!-” 
а ш = 355, r b шо = 13664 

10 а шо = 13122 b ша = 2016/3 ~ 5050 
© ms = Zr = 0.0000916 
d шо = – LE ~ —192 

11 2 primes 


Consider uj = 2, r= 2. The only other prime is шо = 3. 
12 ar=2+y2 
b For r=2+ V2, geometric to arithmetic is 24242: 1. 
For r=2— №, geometric to arithmetic is 2 — 2/2:1. 


